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11le reolllMllzal1OO and coolOhdallon of the 800 MIll. twld is .. eJtenuai COiilipOie'ot for
solving publIC ..fely Issues Ihal C!lut both wUhm New Yort Stale and on lhe broadCl' nallOllal
level. PublIC safety and commtrClai operations currently mare an Interleaved 800 MHJ; channel
plan mat h. produced interfaencc 10 publIC safety .)'Items in Ne.... York SliIle. as well u
c1M:",herc around !he C(llImry. PublIC ufay has an lmmahMc need for addiuonat specuum.
This II partICularly INC for New Yol1t Slile. especially along !he Canadian border and in the
New York alY Metropohlllln IrQ.

The New York Stille OffK:C for TcehrlOk>gy. on behalf of the SUlIe of New York. ism the
procas of pmcunna: a new StateWide Wirelas Network (SWN) for Stille. FedenJ and Ioca1
governmenlal enllues mat operate w,lhm or In !he proximity of New York S,.e·s borden. Il
will be used In day·tD-day operanons. as well lIS for disaster and emergetlCY s"UIlIioos 10 lTlOle

effecllvcly and efflC1Cl1.tly coorolDa1c !he deployment of all levell of IPvemrnent resowas to
5lICh ;IIC,denls. II Wilt also enhwoce m1cnl1ll1OO1I coordinauon along lhe USICInadUtn border.
and will playa CI'Ilical role in JUppot1mg the homeland dcfensc efforU w,lhm and ,mmedillely
IUlTOllnding the State of New YOI'k.
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1lIc key to ~~ful unplcmenlal101l of New Yori's new public 5lIfety COIllmunlClM:ions
nctwoO; IS !he lvailabllllY of usable spectrum. New Yor~ urges the Comou$Sion to use lh;~

proceedlna as a Ydlidl: to provide ncar-term spcctm n:hef 10 public 5lIfety; n:licf lhal. IS
desperalcly needed 10 procca our clIlzcns. and proVide ilomcland defense ,n an age when: !he
securlly and safely 0( our people can 110 longer be taken for gnonted.

S11'ICerc:Iy,

~...w~
Hanford~. Thomas.. J),rector
SlllIelOlldc Wireless Network

Anachmcnt
ce: James Dillon. CJO. NYS Office forTcchnolo&Y

WIlliam felgnn. Director. NYS Office forTcchoology

~Wlr_s.._Ol!k<.6C,.,........ r.n. Uri..,.s.,._ ....... A~.:s.whn IUG.\. ~JlI-.M.1-IOI·51~J'a
.....,. pi! ,-QJM/



IJefo", thl'

FEDERAL COMMUNICATIONS COMMISSION
Washingtoll, D.C. 20554

MAY 061flJ2

III the Mallet of

Improying Public Safdy Communicatiuns in the
800 MHz Band

Consolidating the 'XIO MH.t [ndl.l~triaVLand

Transportation and Bo'lne..~ Pool OLanncl1

To: The C'ommis..,ion

)
)
)
)

) wr Dockcl No. O;2~-'~':""c;;-,,-c:::nC:;;1
) n....wiJH;.Ifu-cCkU
)
)

FCC· M:,'lP.CO:.t

t'OMMENTS 010':

Sllltl'wide Wi~leg Nd"urk

Ne'" York Stall' orrlCe for Techoology

6 Ex«tlIiYl' Pllrk Dr.

Albllny, Nl' 12203



Table of Contents

I. INTRonucrlON 1

2. TIl.1::: 800 MHZ RANI) TODAY_••_._._.__._••_ ......._...._..._ ..._ ..._..._ ..._"

2.1 CUIlRfXrCoNfIGURAllOsOl 1'UllucSII/ lTI AND DKiITAl SMR SYSIl:MS 5

2.2 CAUSESOl' l"'"IlIlFER~NCEASD FCC's ('IIAJtACllilU/.AllON OF 1vn:R11 RENCl 7

2.3 TH£ NI£D FOil 1\ REMEDY 10

J. m·;'INT.:RLACING ~TRATEGn:STO RKMEUY lIOO MIIZ IN'TERFER.:NO:.12

3.1 THE NAM (NAT1OI'W. ASSOOA1'lONQto MAM;FACTUlEas) ' 0f0SAL 12

3.2 Till NFXI£L PII.OI'OSI\I 13

•• SPECI'RlJ)1 Nt:EDS OF "UBUC SAYi'..TY _ .._ .. _ • ...26

4.1 !.At'" OF('ANADIAN 700 Mllz HARMONI7.ATION 26

4.2 Mi:TltOl'Ol..ITAN Cl.>"oGI:snON. ""lJ US 700 MilL BUx:t..'1M; , 28

4.3 PUI:IUC SAH,TI'S NEEDS 1:- A Po:rr-SEl'TI:MBEIi II ERA 29

4.4 OJRIU..Nl' AVAll.ABIlJTYOF 800 MHll'UBUC SAFElY SPECTRUM 33

4.5 TllIo NEW YORK SI'ATEWlOl\ WIREUSS N"IWOIiK (SWN) I'ROJHT , 33



5. L1CENSIN(, AND FREQUt-:NCY COORDINATION FOR A DE-IN'n:RIACED

BAND ~.._._.._ .._ .._ .._ ...._..._ ...._....•...._ ..._ ...._ ...~...._ ..,._...._ ..._....•.....................J 7

5.1 SlWl'R Rl<JlONAL PlA....1'<IN<J COMMnn:l' ..................................................••~ •.••.......... , ,..37

5.2 RI:GIO"-AI PIANNIN<J COMMrrIHS...............................................•.....•••.....•.....................38

S.J FREQuENCY COOROINAllO..- .......................................................................•.......................39

CO.\fPLEMEN"'AJ(¥ MEANS OF REDUCING IN'I"ERFERENCE 40

6.1 RECUVF.R Sl "DARJ):j .4U

6.2 OlIT-()f·B l) EMlSSTO"-S REQl.lRFl.tE. lS fOR CO.l-04[RClAI SPECTRLM 41

6.3 FREQUENCY COORT)INATIO" .42

7. R.:·IlANlllNG ISSUJ::S _ .44

7.1 RU.cK'AllON C'C>S1 TO PUBUC S"'nITv 44

7.2 RlQUlREMENl ~URAGLARl)U"'''O 44

7.3 SClllDIJiL ROAI)MAr AND DISRUYrlON OF SFRVIITS DURINO TRANSmON...•.....•....•.....• .45

8. RULES FOR THE NE\Y ALLOCATfON ..•.................................................................46

8.1 NARROWBAND MKiRAllO..- .....................•.....••....•.......................•.....•....••....•.....•............... 40

8.2 I1moROPt RAIlUITV Cll~lJ.s.. . ..46

8.3 lNTuIOI'£ll.AUII.rrvOIAN"NL! COMMONAJR I:-m'RFAC£(CAl) ..47

9. CONCl.USION _.............•.................•..............................................................................49

ji



A. 800 MIIZ PUHLlC SAFI::.TY SPECTKUM IN TilE CANADIAN nOKnEK

KEGIONS_.._._._.. . .._..__.•...._...._ A-I

8. 800 AND '100 MHZ HAND PLo\NS· CANADLAN 80RDER RE(:!ONS L IV, V.

ANDVl ....•....._.........•...._....•....................•.............................................................................. 8-1

C. 800 AND 900 MIIZ 8AND PlANS· CANADLAN BORDER K..::GION II C_I

D. tlOO AND 900 MIIZ HAND PlAt'iS - CANADlA.t~ BORDER K.E(;ION U1_.._ ... 0-1

Eo 800 MHZ HAND PLANS· CA,"riADIAN BORDER RIo;GIONS VII Mom VlII__ 1':-1

"-. PR£SENTA'nON, 700 MHZ TEUVISION f-:t'n::crs ON PUBLlCSAFE'TY _t.'-I

(;. 700 MIIZ - AVAILABILITY IN TllEt.:ANADLAN BORDER REGIONS G·I

II. 700 1\1JIZ: ANALOG TV ANI) US IlTV BLOCKING· N.EW YORK S''I'An; ..._II.1

I. PRESENTA'nON, IlOO MHZ AVAILo\UlLlTY IN N":W YORK 1·1

J. PRESENTATION: SWN SPEcnWM/CAPACITY NEEIlS J.I

K. OUT·OP-HAND F.•MISSIONS_....•.............................................•....._....._................•... K-I

..,



List of Figures

Figure I: Shanng of lhe 800 Mllz Band by Various Services 4

Figure 2: Currenl 800 MHz Band - Wilh Interlaced Services 5

Figure 3: kSwiss·C1Jcc~~ Effeel from Ncar-Far I'roblcm 1n

Figure 4: "SWI.'>S-Ocese~ Effcci from Near-l'ar Problem 11

Figure 5: Canadian lmpad Kegioll!o 16

Figure 6: Broadcasl Tc1evi~ion Affccling Guard Band Usagc 22

Figure 7: Television Affecting Guard Uand U..age Wilh 900 MHz o.:flCll (h.'crlay 22

Figure 8: AddilionalllOO MHz l'ublic Safety SpccltUm Freed by ModifKd Natcl Proposal 23

Figure 9: 'IV/DTV Affecting l'ublic S:lfcly 700 MUz in lhe Canadian lklrder RegiOll'i 28

Figure 10: Currenlly Blocked ?0I1 Hz I'ub1ic SafelY Speclrum - New York Slate 29

Figure II: Areas where 800 MI~z Speclrum Doc, NOl Meel SWN CHpaeily ESlimates 36

,.



List of Tables

Table 1; Parameter<! for Neal-hI Example 8

Table 2: US-Canadian Border Region Dcfinitioo~ 15

Table 3: Olnadian Impact Regions. 800 MH;c Border Agrccmcnls - US Spectrum 18

Table 4: US CMRS Canadian tmpacl~ at 900 Mllz by Region 111

Table 5: The Nextel Proposal in !he: Canadian Impact RegIOns - 800 and 900 MHz 20

•



Before lhe

FEDERAL COMMUNICATIONS COMMISSION

Wllshin~OD, D.C. 20S~

In the Maller of

Improving l'\lblie Safely Communicalion~ in the
800 MHz ~nd

Con~lidalinglhe 900 Mllz IlKiu~lriaVL.and

Tl'llnsponalion alKi BusincSl. 1'001 Channcl~

To: The Commission

) /lAY 0621112
)
) FCC-M!,ILROOM
)
) wr DocUl r-o.02-55
)
)
)

COMM.:NTS OF'

Nc..· Yock Stille Office' r.,.. T~hnolog)'

EX":CUTlVt; SUMMARY

TbC1ie commenls from the New York Slale Officc for Technolojj:Y Slalewide Wlrcles.~ Nel-

....ort Project reprc~nllhe pchilion of lhe Slale with regards to FCC wr Docket No. 02-55. This

NOlice of l'roposc:d Rulemaking (NPRM) is an effort by the Commis.",ioo 10 address the need 10

improve and enhance public safcty oommunications in lhe 800 MHz band. mitigate interference.

alKi free additional public .l.afety spectrum. We applaud the Commi~on for addressing these



issuo., and e~pecially for recognizing Ihat public safely ha... immediate and critical spectrum

needs.

!'he New York Slale Offitt for Technology (NYS OFT), 00 belu.lr of lhe SUle of New

York, is in the Pf()lXS.'i of procuring a new Statewide Wirele~s Network (SWN) for State, Federal

and local 8O"'emmental emitio thai OJlCTlIle within or in the pTO(Imily of New York State's

geographic borders. SWN will provide an inkgr1lkd. land mobile radio commun;caliQIlS

DCty,mk thai will be utilized by public ~Ifely and public loCrvicc agencies in New York SMe,

with a digital, lnJnked ardlilCClurc Ihat will provide both \'oitt and data capabilih~ II will be

used lD day-lo-day operations, as y,ell as fOI disaster and emergency <>ituahon'i to more

effCClivcly and efficiently coordinate the deployment of all levels of government resources. It

will abo enhance inkmational coordination along tile US Canadian border. and will play.

critical role in supporting the bomcland defense efforts within and immediately surrounding the

State of New York. lkcausc ,t is a wirele..\ netwolk, the effeetivenc\s of SWN, in tern,s of

providing advallCCd functionality and promoting interopef1lbilicy.liC!ii entirely with the amounl of

spectf1l1 rc..<;<Jurcc~ availahle with which tv build the network. Al the plCSoCnttime, the only viable:

spectrum that is ayailable fOI construction of this network is essentially at 800 Mitt. The 700

MHz publie 5.1fety allocation, while a critical rcwura:. i\ lIOI ayailable where channels are

currently needed. This is due to lhe quantity of analog teleyision broadea\l scrvicC$ currently

opcrahng within this allocation, wllh no date certain when such operntions will ce3'>C.

Funberrnorc, a5 a result of the Canadian DTV Tf1Insition AIJOll1lenl Plan. which is incorporated

in the FCC's rcCl'ntly negotiated agreement wilh Call3du, areas of the State in th.e vicinity of tile

US Canadian border may DOt have 700 MH1; available for IIIOf'C than I decade.

."



Reorgani.....tion and consolidation of lhe BOO MHz speclrum i~ ""quircd 10 miligale againsl a

numbt'r of issllC5 lbat exist bolh nalionally and wIthin New York Stale, Public safely and com-

mcrcial operalions L"Um:nlly share Il.D inlerleaved and miud chanr\('l plan in the 800 MHz band.

This has re<,ulled in interference 10 public safely syMcl1ls flOI1l cellular-Iype commercial systems

III New York SbIC, as wcll as elsewhere around the counlry. Thb intcrference exists eyen

lhough nflen the commercial operalors are opcl1l1ing In comphance wllh Ihe Commis."lons ruks,

and wilhm lheir licensed paramelers. Additionally, public safdy ha5 an immed,alC n«d for

addilional ~rum within which il can opcrnlc. This is particularly lrue in New York Slale. anti

C5pecially in the Canadian border and New YOlk City areas.'

Wilhin Ihi, re'pon~. the Stale of New York ""II:

Addl~s Ihe is."ue of 8UO MHz interference and illl causes. and concur thaI thi.. inlerfer-

ence must be n:'iO[yed.

Comment on lhe ability of dc-inlerlacing stl1ltegies 10 effectively miligate the interfer-

e",,-'C ploblem~. including the NAM (National As."oOCialion of Manufacturers) and Ncxtel

proposals.

Support lhe c nce of lhe Nextd J'ropo6al. oul,idc of tbe inlCmalioo.al border regiom..

Identify CIllIcal vhortL'Oming." within the Nextd plan in the umauian border regions,

I The Commission has failed 10 J'lotCC1 Public SlIfely's access 10 700 MHz III lhe Canadian bor
der Regions. and has left New York lacking confidence 'n the Commis..,ion·" commitmenl 10
border issues. I-Urlhermore, tbe Comml"Sion's loeffCC1i\'e D1V lransltion policks arc righl DOW
affecting NYC and olher major metropolitan areas, whlf;;h have had critical spectrum needs for
"Cycral years. In tbi~ post-September II, 21101 Clll. Ibese speclral needs demand a quid, and
definitive re."pons.c: from th.e Commi~~ion; it clear lMIChi., NallOD's abilily 10 provide bomcland
<Jefen", is directly weakened by tbese spectrum ,horlage,.

~I"



Conclude th;U an alternative proposal mu'Il. be created to cffecllvely deal with Public

S<Jfety requiremenl~ and lhe international sbaring agreemenlS in these border areas,

llIL15l.r.tle lhat public safety has critical ncar- and long-Ierm spectrum needs Ihal remain

10 be addressed,

Di'iCU5.~ mcaru of handling tile specrrum managemenl, relocation. an re-coordination of

Ihc800 Mllzband,

Cun.~ider complementary means to reduce interfcrence.

Note tb;at aD lCVentua! nal1'O'4'band migration of all 800 MHz Public Safely channels will

Free addilional spectrum, and therefore requesr Ihar any band reorganization reflcct, al a

minimum. 12.5 kllz spectral efficiency For new opcralloDs, wilh an eventUllI mignllion

106.25 k/I;o; speclnll efficiency,

In tile event of a band rcorgani1.arion. assert rbe need FOT new 25 kllz ~nal0l:l

inICroperability cbanncls to replace lbe NPSPAC lnlernalion;r,l Murual Aid channels. and

addilionally provide commenl on a possihle -.el of ncw narrowhand (diJ:liral)

lDleropenlbilily cllannels. and

In lhe evenl of band reorgani.z.alion. asJr: for a requirement tllal all new type-accepred

public safely c:<julpmcm wilbin the band be able 10 openlle on Ihe analog lD'eropcr~htlity

channels ulilizing an arulog FM common air iOlerfaa:, and, if dlgilJ.1 ;nlCropcrability

channels are adopled, on Ihese chaoneh, u_iog a digilal common air inlcrFace (CAl)

C()nsi~ent wilh 100 MHz OJlCnllions.

..



J. INTRODUCTION

RtorganMatlon and consolidation of the SOO MH;o; !mnd ,~ required in order to mnigate

agllin~l a numlxr of issues thai e~iSl: bolh nationally and within New Yorl. S~te. PublIC Safet)'

and Commercial Mobile Radio Services (CMRS) currently share lin interleaved and mixcd chan

nel plan in the 800 MIll: band!;.. This has resulted in inlcrferna: 10 public !;lIfety ~)'<;Iem.~ from

cellular-type commercial s)'lItcms in New York State, as "cll as elsewhere around the country.

This inlerference c~iSl:s evcn though often the commercial s)'lilems operate in compliance with

the Commission's rules, and within tbeir liCl:nsed paramelers.

The root cause of this problem is directly related 10 the faci that tile Commission had not

adequately COllsidcred the engineering i.'iSues of mIxIng nalionwide CMRS, p;lrticularly ESMRs

(Enhanced-digital Specialized Mobile Radios) using interference-limited design methods in tbe

.....me band with Public Safety. which ha.~ traditionally u'>ed noi!IC·limned dl'signs. Further, lhe

Commission bas 001 adopted rules 10 adequately protect I'uhlie Safety systems from the oul-<lf

band emissions (OOBEIl) of lhe nalionwide ESMRs and otber ccllular opcmtions. in whicb mul

tiple adjaeent-channcl tnlDsmillc~ produce aggregated OQBEs lhal rai:.e lhe oo.!>C k"eb in

ncarhy rcceivers, dcgrading or tOlally masking dcsi red public safety ~ignals.

11lC Commis.~ion bas also failcd to prolc(,.1 Public Safely by its lack or commitmem 10

ellS4lre the availability of 7tJO MHz in bocdr:r Il'l:lI5, anll its inabilily 10 racili~tc a rapid DlV

(Digital Tclcvl~ion) lransition with a firm ~hedule. It!. ineffective DTV lr.lOsition policies right

now affect NYC and other major cities, "here Public Safety i~ SI<Irving for spectrum. It i~

,



benusc of lhese is..'iII~ lMI lhe Commission ml,l.U use lhl~ opportunil)' to f~ additIon Public

Safely Spectrum 10 rntttthesc nttds.

On Seplember II, 1\1%. the Public Safel), Wireless Advisor}' Commilltt (PSWAC)

reported Public Safely's speclrum needs lhrough lhe year 2010, The PSWAC Final RepoTl in the

beeutiv, Summary, al page 3, stated:

MOTe specmun 15 required.

Immediately, 1.5 MHz ofspeclrum ~hould b.: Idenlified for mtcrt)p<'rahihly fmm "ew or

existing llllocalWns. I",hi! ,WJrtterm ("'ltltlll 5 yrorsJ. aPfNoxuMtel) 15 MHz of,.,,~

lie Safery ulloclJliulls ,m' needed. Tlte present shortages ("an"" addres.\ed by makmg

part of thi! Sf1«'fUm presenrly UMd for 'elevisiatl bnJadeasl eltoNlCb 6().(;IJ ,,,viloble

as.'itJQtl as possible.

QI....r the"at 15 )'CQr$, as much ".~0" oddmQ/lol 70 Mllz ofsp«lrNm "111 be reqUIred

III satisfy Ihe mobile commu"icutiQ/l"eeJ~01 the Pu!>lie ,""fet)' eommunil)',

There wa~ a considerable inveslment in l,me and mone), by Public Safely enlilies and others

in the one-year process to dc"clop the PSWAC Final Iteport. "The Commis..'ilon h;os yet to do

more: than allocale the recommended imeropcrJbility spc:etrum, onl)' a portion of thc 25 MIl;-: of

immediately required spectrum - which is nOl usable in the spcclrum·'\Ulrved New York Cit)'

(NYC) Metropolilan area; and. wilt! 8 yean; left uDtil 2tJ1O. the 70 MHz remains unfulfilled.

Hopefully, the ComlDi~ion will recogn;.c;e lhe:.e facts and take advanlage of the currell! propo~1

10 provide: 'iOnIC addItional badly needed spcclrurn for Public Safely lhat will effeetl'dy lnlev"le

inlo Ihe developmenl and u:pansion of Public Safet)' s~lenu. HOllo-cver, in Ibis NPRM, the

Commi"Sion seeks yet another analy~is of Public Sardy spectrum needs. Considering [hill

PSWAC spc:nt an entire year making a very exlens'.'e anal)'llis of spcclrum needs based upon

forward·looking spectrum efficiencies Ihal have not been achieved 10 dale. il is nol realislic 10

,



elfpc:et that )'et another stud)' can be completed in onl)' 30 days:l.' contemplated In lhi~ NPRM.

The Commis.~lon .....ould be ....dlildvised 10 fe-read the PSWAC Final Repon. IIldudiog its Sub

commillcc Final RepOlts.

,



2. TilE 800 1\1 Hz BX"D TOI}\)

The 800 '1Hz (806-8241851-866 MHz) band is sha=i b) many sen"len. among thcnJ

f>uhhc SafCI) and CMRS. such as SMRs (Spcclilliz.cd Mobile Radios)/ESMRs. and flusmcss.

Industnal and land TransponallOfl (8. VLn pools The dlstnbuuon of both c1'l31lr1cls :and spec

tral b:md\\ldlh O\Cf the sen'lces IS Illustrated 111 rigure I

----_..'--

------ .. ......-

The currcnt configuration of the 800 Mllz hand is such that the spectrum of lho:sl: sen

Ices IS often mterl:K:ed. Therefort'. publle safety IS often adJlICCIll channel to oUtcr SCI'\'lces

\\l1h Ihe most common "neighbor·· being SMR scrvices This IS seen In Figure 2, which illllS·

lnUes the spcc1l1ll111}"out of the 800 MI b: band

•



----,,-

Figurr 2: Currr'll 1100 ~ 111/. Ibrlll - "ilh IlIlrrlacrd Sc:",·ic~

2.1 Currfnl Configu Cluion or I'ubti( Sll rfl)' 11 nd lligitlll S \ I R S)SltnlS

While 800 ~U[z rna} be home 10 man) SC,,"Ices. the lyplcal s)'SIl:m desIgns of these

SC!"'Ices lire no! alway'S comlstrnl. Pubhc SafCI} has lradltlOnally desIgned lIS systems WIth

maxImum CO\"lngc area al mmmla! COS! TIus haos led 10 nolSe-hmlled dcstgnS that lire usually

charnct~u:ed b) high-site c\c,.-allOf1S, tall lO"m, and high output pl)\\l:n Smcc rehable &00

\1Hz radIO cm'erage IS generall} possible only owr short ranges (often < 10 miles). l'ubhc

Safet) Sites typIcally requIre a large number of channds so thaI pomt-to-multlpomt tall,; group

operations can be supponed. In effect, the coolmunlcatlons from an} smglc: user may load all

Sites wnhm the general SC!"'ICC area, e\'~'T1 If only a smgle uscr from his/her lalk group IS regIS

tered ilt each of the Sites.

,



This essenlially leads 10 a mulliplicative Ioadmg effect, hence requiting a large channel

sct al ClIC!I of t!Ic ~lCS. Compounding this effect is that Public Safely syslems nccd 10 be

dcsigtlCd 10 a low call-blocking probability (Gr.tdc: of Sl'rv>a. or COS), so th:.l noli:ilbJc

communications can be achieved, even in ulnome situations.

CMRS. s.ueh as SMR, Busi~, IndustriaVLand Tr~nsporllltion pools, oflen follo''''ed

~imilar design philosophics,"" large OOVCl1lge areas tended to minimize lhe expenses relating 10

providing the mobile cummunications capability for a busines.;, or as a M:rvicc. Of these pools.

the SMRs have traditionally utilizcd 3 large number of channcls al e..ch site to service their

customer ba'iC. Induslrial uscrs tcnd 10 orten require Cllmpw; or indoor facillly covcrage; hence

lhcir operdtional reqUIrements diverge from those of the other groups.

In the Wt 10 ~af5, tIK: tBdilioRal SMRs have !Jowly cvol~cd into ccliula.r-I)1JC s)"SIcm

<bigos. A largc number of low-elcvation sile5, utilizing relatively shoM 10"''CI' and strid radia

tion control chal1lClcrize these types of designs. Th~ designs muimiu frequency reu.sc: by

decreasing the 'lie of Ihe individual-site cover~ge an:a and introducing mOre .,ite~ Ihal effectively

reuse the available spectrum al much shorter distances. This is I)(),~iblc bc:cause: the power levels

at the mobile unit arc flOW mUl:h higher than in noi'>C-limited Ocsigns. due to the decrcasing

distance to lhe Mclw.csl" to...'Cr SilC. In effect. thl:!oC cellular-type dcl>igns are Intcrference limited

the intcrnal system intcrference is much higher than the thermal noise noor. In these t)-pe$ of

designs. the IDternal s)..qcm interference levels act a.<i the limiting f;actor that detennincs the

(lO\'l~rage range of !be ~t~ ... ilhil1lbc S)'S1em.

,



It is imponatlt to note thai Public Safety has always ILitd rcquiremcntli for highly reliable

coverage1. Additionally, Ihis {m'eroge i~ steadily tJlpanding. due to the oocd to suppon portable

radio and in.building-coverage opc:r~1 ion~. l1lcse e~pJnded re'luirements al"O require high signal

strengths everywhere within the defined serviced area. This is forcing public 'afety to ,lowly

migrate loward interference-limited ~}'5tCm de$igltll' in order tQ provide both reliable coverage

and~I efficiency.

2.2 Causes of Inl....r"""'DC'e and FCC's Cturnr«eri:cation of Inlerfenm~

When services Uhli(ing both noise· and interference-limited system designs arc interbccd

onto adjacent channels, the result i, likely to be interference or. equivalently. a reduction in oov-

er..ge reliabilily. We believe that the Commis"jon has accuralc!y categorized the interl"ereoC'e

mc:<:N:nisms in !he Dodel 02-55 NPRM: tberefon.. "'"C defer to the findiogs of APCO Projc:cl39'

and the HeM Proclic~ Guw~. We only offer an additional illuslration of the now infamous

"m;:ar·far'· problem rc~ulting from this interlacing of services and dc.<;igns that plague~ Ihc CUTTent

llOO MHz hand.

2 The most orten uulized IDdUSlry recommcndalions call for 97'1, ('avenrge reliabilily by area.
evaluated in a faded environment, and accounting for bolh noise and 'nterrerence: parameters (sa:
Telecommunications Industry A,,<;ociation. Tochnical Service Ilullet,". TSB-88A WIIUiLESS
COMMUNICATiONS SYSTEMS I'ERFOR.MANCE IN NOISE- AND INTERFERENCE·
UMITED SrnJATIONS RECOMMl:NOEO METHODS FOR TECHNOLOGY·INDEPEND
ENT MODELING. SIMULATION, AND VERIFICATION).
J Even reliable mobile covcmge in im:gular terrain doc~ not allow for noisc-limiled designs and
essentially results in a large: number of ~Ie\ and in hlgh power levels throughout the scrvioe area.
• Project 39, Intmerenr.:e 10 Public safety 800 MHz RadIO Systems.. Interim Repon to the FCC,
December 2001; and Sill-Month StatW!> Repon. March 19.2002.
S A"oidmg Interference: 1k1"'"CCo Public Safety WireJcs... Communications S)·stem5 and Com
mucial Wireless Systems at 800 MlI:t (Best Praetioes Guide)' Decemher 2000. hy commillec
(CJ1A. APC'O, P$WN. Nexlc!, and MOIorola).

,



Table I prestnlS some typiC31 p3nlmctcrs for I silliation in which I noise-limited Pliblic

Safcly system I~ servicing an Ilrea of 12-20 miles (reliabilily-dcpendcnl) with a single sile. Sur-

rounding Ihe Public Safcly sile is a hexagonal grid of adjacenl--s:hanncl eM I{S sitcs, each covcr-

ing -3 miles. and togclllcr providing aggn-gale coverage ovcr thc same &C'ner.d alca. The ncar-

far problem anSC:!l .. IlcD Illc pIlblic Sl.fcly mobile UDil is far fmm i~ a.ssocialtd Soile, bUI near one

of Ihe adja~nl-ehannel eMitS siles. In order 10 simplify ID explanalion of Ihe underlying inlel-

fercnce mechanhms, no shadowing, mullipalh. or Doppler channel models are applied 10 the sig-

nals in this example.

Tabk I: Pa...mrlrn for "H.r-Far t:u.m....

P.......rkr '.la.

s"..btr of l'ubli<: S.fer I.M a Slla

Numhoor ofAdJ",-",nl·Chnocl eMKS Sir..

eMas ACeI' inlo L\la

Uola llAr\T

CMKS H \AT

L.\Iil (at'

OlliS ERP

L'lil R«ft._ s""'" ........
l..ojlnnrmMI Shod.... ln V.rln""

Ocl.yll>6ppler Mulllill'" Modtl

,...".....
"...........

·ll!Idh

""
~"n.

Meu I)( "'''1):

Mrcliu ()( 1+"'1:

FnIdiooo .... 11or 00.'1.--' > U dB

••.......Iua ofllM: 01"" .'.1..... U dK

AC('P _Adjaccolt..("'hlnnrl Co-<.lIInncl rrOlect'oo

IlAAT l1eigbl Above A"enog. T.".in

ERI' Hlmi•• Ilodi.lltd fuwrr

ll.7dK,.,......,.



Table I. Figure 3. and Figure 4 illuSlrate too effecls of Ihe ncar-far problem. It is clear

thai tbe Public Safel)' mobile unit will upcriaoce co\.'e~-bol~- IlC.llr III ('MRS sites. and Ihal

lhe size of the"C "hoJc~" will increase with the distance from the mobile unil 10 its associated

oo.'Ot. Th,s is often «:fercd 10 lIS lhe -Swiss-Chttsc- effect. The reason for th,) i!i that the

adjaccnl-ehannel rejection (40 dB in lhis case) is in,ufficent 10 maintain the necessar)' deSired

signal-Io-nOlse-plus-inlCrference level. OIt I_N}, O"er lbc entire .'oClVice lrea -lind especiall)' ID

close proximil)' to the CMRS sile:<. In Iht, example, lhe net cffCCl of mixing IhC!oC s),stems

together is 10 decrease the coverage of the I'ublie Safety site by 6%. This is unaccc:plllble~. since

I life threatening incident may OCC\Ir in any of the affOClcd areas' acarly. similar design

philosophies by both p"nies would have resulted in minimal or no interference.

Note lhe DCar·flr is.sue iI1US1ralcd in Ihis c.nmpk also affects the re"erse link (albeit

somewhat differently). and contribule, to many of the other problems identified by lhe

CommissjOfl wilhin ib discu'l)iollS in the NPRM. These other probi(ms include: inlcrmodulalioo

interference and receiver o\.'etlolld.

6 Again. this b to be compared to Ihe typical requirement for 97% reliability by area.
1 In (act, since lhe CMRS site' follow populalion demographiC). a case can be made lhal inci
denb requiring public safety re:qxmdcrs are more likdy In occur in lhese areas..
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2.J Thr i\·~et.l for II I~rrnrt.l~·

Ckarl) there IS a nc:ed 10 rcchf} the mtcrfen:oct' problems bC1wC'l."fl the different scf'\"k'CS

sharing the: &00 MHl band The number OfrecOfded cases IS \(f) large. and IlC\\ lOC'dcnlS art'

bemg reponed and documented on a dBII) bastS We OOI11mcnd the ConmnsslOO for reactmg 10

these issues. lmd for lukmg the 1111li(lll\'C to IIwe'lIgatc wu)'s to sollie them withrn t!llS NPRM.

"


